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MANUFACTURE  OF  ADDITIONAL  EXTERNAL  SENSOR  PACKAGES 


FOR  THE  NEW  ONR  OBS 
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Timothy  W.  Barash 
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Massachusetts  Institute  of  Technology 
Cambridge,  MA  02139 
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Project  Objectives 

The  objective  of  this  project  was  to  construct  four  additional  sensor  packages  for  the 
ONR  ocean  bottom  seismometer  (OBS)  system.  The  additional  units  augment  the  27 
sensor  package?  designed  and  constructed  under  a  separate  ONR-supported  subcontract 
from  the  Woods  Hole  Oceanographic  Institution. 

Current  Status 

The  sensor  package  is  a  semi-autonomous  unit  to  be  used  in  conjunction  with  an  ONR 
OBS  system  described  elsewhere.  The  package  is  designed  to  be  carried  to  the  seafloor 
onboard  the  main  ONR  OBS  frame.  Upon  landing,  the  sensor  package  is  placed  on  the 
bottom  by  a  deployment  arm  attached  to  the  main  frame.  When  the  sensor  package  contacts 
bottom,  the  arm  detaches  from  the  sensor  package  deployment  bail  and  is  retracted,  leaving 
the  sensor  package  about  1  m  from  the  main  OBS  package  connected  only  by  cable.  When 
the  main  instrument  package  is  retrieved  the  sensor  package  is  recovered  as  well. 

The  sensor  package  consists  of  a  housing,  a  passively  gimbaled  3-component 
seismometer  array,  digitally  controlled  variable  gain  preamps,  and  a  calibration  signal 
generator.  The  sensors  are  Mark  Products  L4-C  1- Hz  seismometers,  which  are  relatively 
small  and  sturdy  but  are  also  sensitive  to  low  frequency  signals  of  interest.  The  array  is 
supported  by  a  2-axis  gimbal  mechanism  (Figure  1)  that  allows  the  unit  to  swing  to 
a  level  position,  regardless  of  the  attitude  of  the  housing  package  (within  15°  of  vertical  in 
any  direction).  This  leveling  scheme  is  passive  in  that  no  active  drive  force  is  applied  to  the 
gimbaling  mechanism.  The  gimbaled  array  is  counterweighted  and  moves  into  balance  at 
the  required  level  position  by  means  of  gravity.  The  whole  gimbaled  assembly  is  immersed 
in  high  viscosity  oil  which  allows  for  the  array  to  attain  level  status  while  maintaining  an 
effectively  rigid  mechanical  coupling  of  the  seismometers  to  the  package  housing  over  the 
seismic  passband  (above  0. 1  Hz). 

Power,  serial  communications,  and  a  calibration  clock  signal  are  brought  into  the 
sensor  package  through  a  12-conductor  cable  that  is  connected  to  the  OBS  acquisition 
package  in  the  main  instrument  frame.  Signal  outputs  from  the  variable  gain  preamps  are 
sent  to  the  acquisition  package  through  the  same  cable.  The  gain  of  each  of  the  three 
variable-gain  preamps  can  be  independently  controlled  over  a  range  of  54  db  in  nine  6-db 
steps.  Gain-control  information  originates  in  the  data  acquisition  computer  (located  in  the 
acquisition  package)  and  is  delivered  to  the  sensor  package  through  the  serial 
communications  link.  The  calibration  signal  generator  and  driver  provide  a  means  by 
which  sensor  response  can  be  measured  in  situ.  Each  seismometer  can  essentially  be 
"moved"  by  supplying  a  small  drive  current  to  this  coil.  The  calibration  signal  is  generated 
locally  by  a  random-telegraph  generator  that  in  turn  controls  a  current  amplifier  that  is 
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Figure  1.  Schematic  internal  view  of  the  sensor  package.  X,  Y,  and  Z  denote  orthogonal 
seismometers. 


connected  to  the  calibration  coils.  Hie  random  telegraph  generator  is  also  controlled  by  the 
acquisition  package  tlirough  the  serial  link. 

The  package  housing  consists  of  upper  and  lower  hemispheres  approximately  31  cm  in 
diameter  separated  by  an  equatorial  ring  approximately  5  cm  in  height  (Figure  2).  Hie 
housing  sits  upright  and  is  fastened  to  a  50-cm-diameter  fiberglass  base-plate  that  has 
coupling  fins  attached  to  its  bottom.  This  base  plate  configuration  is  suitable  for  use  in  soft 
sediments.  Alternative  base  coupling  structures  can  easily  be  attached  to  the  sensor 
package  as  required.  A  semicircular  deployment  bail  that  is  attached  to  the  equatorial  nng  is 
used  for  package  deployment  and  recovery.  The  cable  from  the  acquisition  package  is 
attached  to  a  connector  that  is  located  at  die  top  of  the  upper  hemisphere. 

The  housing  is  fabricated  out  of  7075-T6  aluminum  alloy  and  is  designed  to  withstand 
external  pressures  at  a  depth  of  7000  m.  The  outside  of  the  housing  is  hard-coat  anodized 
(Sanford  process)  and  is  painted  with  an  epoxy-based  paint.  The  application  of  sacrificial 
zinc  anodes  to  the  housing  provides  additional  protection  from  sea  water  corrosion.  The 
sensor  package  unit,  including  the  baseplate  and  deployment  bail,  weighs  37.5  kg  in  air 
and  16.3  kg  in  sea-water. 

The  four  sensor  packages  have  been  constructed,  fully  tested,  and  delivered  to  the 
ONR  OBS  Facility  at  WHOI. 
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Figure  2.  Schematic  external  view  of  the  sensor  package. 
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